Abstract. For vector valued maps, convergence in W 1,1 and of all minors of the Jacobian matrix in L 1 is equivalent to convergence weakly in the sense of currents and in area for graphs. We show that maps defined on domains of dimension n ≥ 3 can be approximated strongly in this sense by smooth maps if and only if the same property holds for the restriction to a.e. 2-dimensional plane intersecting the domain.
This paper deals with strong approximability of vector valued maps and jointly with the relaxed extension of the nonparametric area functional.
Let be a bounded domain in R n , n, N ≥ 2, and u : → R N be a smooth map. The area of the graph of u over is given by
where
is the square root of the sum of the squares of the determinants of all minors of the Jacobian matrix Du up to the order n := min (n, N). More precisely, if
| is the n-dimensional Jacobian of Id u or, equivalently, the norm of the n-vector orienting the tangent n-space to the graph at (x, u(x))
being canonical basis for R n and R N , respectively.
In the sequel we will say that a sequence of smooth maps {u k } converges strongly in L 1 with all minors to u, if u k converges to u in W 1,1 and all minors of the Jacobian matrix Du k converge in L 1 to the corresponding minors of Du, i.e.,
We consider the problem of defining the class of non regular maps which can be approximated by smooth maps strongly in L 1 with all minors.
Of course, any approximable map belongs to the class A 1 ( , R N ) of maps u ∈ W 1,1 ( , R N ) such that all minors of Du are summable in , consequently we can still define A(u, ) by (1).
For u ∈ A 1 ( , R N ), it can be well defined the integer multiplicity (i.m.) rectifiable current G u ∈ R n ( × R N ) "carried" by the graph of u, see [3] , [7] and [8, Vol. I, Ch. 3] . More precisely, taking a.e. approximate derivatives we have
where < ·, · > is the duality between n-covectors and n-vectors in R n × R N . Therefore, the mass of G u is equal to the area of the graph of u
Trivially, strong approximation (2) implies approximation of graphs weakly in the sense of currents
i.e., in dual sense
Moreover, (2) improves the standard lower semicontinuity of mass w.r.t. weak convergence (3) to mass convergence
Also, for smooth maps, Stokes theorem implies that G u has no boundary in
